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Abstract: This paper uses the lens of life-cycle thinking to discuss recent developments in the Australian 
mass market fashion industry, and to explore the opportunities and barriers to implementing lifecycle 
thinking within mass market design processes. Life-cycle analysis is a quantitative tool used to assess 
the environmental impact of a material or product. However the underlying thinking of life-cycle 
analysis can also be employed more generally, enabling a designer to assess their processes and design 
decisions for sustainability. A fashion designer employing life-cycle thinking would consider every 
stage in the life of a garment from fibre and textiles through to consumer use, to eventual disposal and 
beyond disposal to reuse and later disassembly for fibre recycling. Although life-cycle thinking is 
rarely considered in the design processes of the fast-paced, price-driven mass market, this paper explores 
its potential and suggests ways in which it could be implemented. 
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Introduction 
For the Australian fashion industry to move towards a more socially and environmentally 
responsible industry, change to existing processes would need to occur in all market levels. 
This research is based on the premise that change is particularly needed in the mass market, 
as the larger volumes used in this sector inevitably lead to greater environmental impact. In 
the mass market, the product life-cycle begins in the design room and ends on the retail 
floor. A design process redirected for sustainability would expand this life-cycle, assessing 
the impact of every life stage of a fashion garment from the ethical production of fibre and 
textiles through to socially responsible garment manufacture, and including consideration of 
the environmental impact of the consumer’s use and disposal of the garment. Beyond 
disposal, systems can be put in place to allow for fibre recycling or the reuse or resale of the 
garment. This paper explores the opportunities and barriers for implementing life-cycle 
thinking in the design processes of the Australian mass market fashion industry, seeking to 
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expose the gap between the current practices in the Australian mass market and the 
possibilities for sustainability in design. 
 
Lifecycle Assessment 
Life-cycle assessment is a quantitative tool that assesses the environmental impacts of 
materials and products. In the context of this paper, garment life-cycle assessment (Figure 
1) is used as a means to demonstrate the scope of enquiry into sustainable fashion. Life-
cycle thinking enables the designer to plan for the impacts the product will have in both 
input (the impact of the extraction of raw materials in pre-production) and output (the 
emissions and waste generated by the product during production, use and disposal) (Vezzoli 
and Manzini 2008). Design for sustainability theorists Vezzoli and Manzini believe that “it is 
considerably more efficient to work within preventive terms rather than adapt solutions 
which deal with damage control (end-of-pipe solutions)”(2008, 53). Hence, fashion 
designers are well-placed to plan for the impacts of their garments in the design stage. For a 
fashion garment, the life-cycle begins at fibre (cradle), moving through to textile production, 
garment design process, manufacture, distribution, retail, use phase and eventual disposal 
(grave). Cradle to cradle design and manufacturing aims to bypass the grave to reuse 
valuable fibres via closed loop manufacturing methods (McDonough and Braungart 2002).  
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Figure 1: Garment Life-cycle Assessment   
(illustration by Alice Payne) 
 
Speed in the Mass Market 
Before analysing the phases of the garment life-cycle, it must first be recognised that the 
biggest barrier to sustainability within the mass market is the speed of the garment’s life-
cycle. In the past fifteen years, the speed of the entire fashion system has accelerated and 
clothing prices have fallen (Fletcher 2008, 162), with monthly or weekly product drops in 
store. The acceleration of trend cycles results in the faster production and consumption of 
clothing. This speed has been made possible through agile supply chains and an increase in 
cheap off-shore manufacturing. Fast fashion clothing is inexpensive to purchase and hence 
perceived by consumers as disposable. This underlying issue of speed touches all aspects of 
the life-cycle of the garment. The mass market fashion industry, at least in the short term, is 
driven by low cost and fast delivery.  
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Fibre Choice 
The life-cycle of the garment begins with fibre. When designing for sustainability, Kate 
Fletcher (2008) demonstrates how every fibre choice for fashion design can be problematic. 
For example, while polyester is from a petro-chemical, non-renewable source, its processing 
uses a fraction of the water that is required to grow organic cotton (Fletcher 2008). While 
bamboo might be renewable and hence sustainable, the processing of it into fibre is energy-
intensive and polluting.  What emerges is a complex series of compromises a designer must 
negotiate. In the Australian mass market, the most commonly used fibres are cotton, 
polyester and regenerated cellulosic fibres such as viscose. Fletcher suggests that companies 
aim to move away from the high-impact monocultures of polyester and conventionally 
grown cotton (2008, 5). This can be achieved through exploring a diverse menu of fibre 
options. 
 
Encouragingly, in the past five years there has been wider exploration of alternative fibres in 
the Australian mass market. While to a lesser extent than in the UK mass market, companies 
such as Target have utilised some organic cotton as well as fibres such as bamboo. Gorman, 
a smaller retailer, has a company-level commitment to using fibres such as organic cotton 
and organic merino wool. In addition to this, industry magazine Ragtrader reports a growing 
usage of alternative fibres such as bamboo, aloe vera, hemp, soybeans and milk fibres in the 
Australian market. For example, underwear brand Aussiebum is utilising a fibre comprised 
of 50 per cent milk content (O'Loughlin 2010b). 
  
Although these alternative fibres currently represent only a tiny portion of the Australian 
industry’s overall fibre consumption, their use may rise due to the current high costs of 
cotton. As reported in Ragtrader, cotton prices doubled during 2010, reaching the highest 
prices ever recorded in the New York Cotton Exchange’s 141 year history (Ragtrader 2010). 
Silk prices have also risen. Jo Ann Kellock, the CEO of the Council of Textiles and Fashion 
(TFIA) noted in December 2010 that the higher price of cotton has led to an increase in 
demand for cotton-grade polyester as a substitute, leading to far higher polyester and 
viscose prices (Bryant, Kellock and Zimmerman 2010). This growing volatility in fibre prices, 
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coupled with high demand, may lead to further experimentation with alternative fibres by 
necessity. 
 
Textile Production 
The next phase of the garment life-cycle is textile production. The spinning, weaving, dyeing 
and finishing phases of textile production have been scrutinised for poor labour practices 
and toxic waste released into the environment. Alternatives to dyed fabrics such as naturally 
coloured cotton or waterless dyeing techniques are important innovations, but are currently 
prohibitive in the mass market due to cost and volume. However, there are opportunities 
for Australian designers to have a positive effect through selecting textiles and finishes with 
a lower environmental and social impact. For instance US denim company Levi Strauss and 
Swedish fast fashion retailer H & M recently made a joint decision to discontinue the use of 
sandblasted denim, where silica particles are blasted onto the fabric to give it a worn look 
(O'Loughlin 2010a). This practice was dangerous for workers due to the risk of silicosis, a 
potentially deadly disease caused by the accumulation of silica dust in the lungs. H & M and 
Levis took the decision to end sandblasting at a company level. However there is - 
potentially - scope for concerned Australian designers to make decisions on eliminating toxic 
fabric finishes from their design process on a garment by garment basis.  
 
The 2010 decision to end sandblasting will impact on product design – that particular textile 
finish will no longer be an option for designers and new, less harmful finishes will be 
explored. As a result, a flow-on effect may occur to shift fashion aesthetics away from the 
sandblasted look. Sandblasting rose in popularity as the worn-in look of distressed denim 
grew as a long-term fashion trend. This trend in part emerged due to a revival of vintage 
style (arguably a more sustainable mode of fashion consumption), and as such new products 
aped the lived-in look of second hand clothes. All actors within the fashion system, from 
trend forecasters to buyers, designers and journalists, potentially have the ability (or 
responsibility) to effect change through not promoting aesthetic trends founded in unethical 
practices. 
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Garment Design 
The design phase of the garment life-cycle is critical when designing for sustainability. The 
decisions made at this point can determine the level of environmental impact the garment 
will have. For example, a designer may choose to design for zero-waste, to liaise with the 
patternmaker to eliminate textile wastage when the garment is cut (Rissanen 2008). A 
designer – whether in the mass market or in the higher end – may choose to design ‘classic’ 
garments which can sit outside of seasonal trends and can be retained by the user for 
longer. The difficulty for the mass market designers is that ‘design’ at this market level has 
frequently meant the sourcing or direct copying of an existing garment from an overseas 
label. This is cheaper than developing original designs in house. Worldwide, mass market 
fashions frequently adapt and cannibalise the design ideas of higher market levels (Raustiala 
and Sprigman 2006).  
 
This practice is compounded in the Australian mass market due to Australia’s geographic 
location. Being in the southern hemisphere, Australia has been traditionally a fashion 
season behind Europe and the US. As such, Australian designers were able to directly source 
product from overseas mass market chain stores such as Gap, Zara and Topshop and ‘knock 
off’ their product for the forthcoming season. It is inaccurate to refer to this practice as 
design; instead it is a process of sourcing and product development. Regarding mainstream 
Australian fashion, Textiles Clothing and Footwear (TCF) industry consultant Kerry Dickson 
comments in an interview with researcher Sylvia Walsh that, “the design component is one 
of copying at worst and adaptation at best” (2009, 8). She goes onto say that, “much of the 
design concepts and product ideas are electronically sourced and cheap imports flood stores 
with limited design points of difference” (Walsh 2009, 8) . 
 
However, this practice of direct copying is changing as the speed of the market increases. As 
Australian labels are competing with Chinese wholesalers in the Australian market who 
follow the same practices, there is a greater emphasis on design as a point of difference. 
Consumers are becoming savvier and are able to buy products in overseas online stores, so 
will not wait the few months for that product to be released in Australia. For this reason, 
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more Australian mass market fashion labels are developing designs in the way their 
overseas mass market counterparts do: researching trends, gathering design inspiration and 
generating sketches. This is an opportunity for Australian mass market fashion designers to 
have greater influence over the designed product, and to potentially make choices within 
the design process which can minimise the environmental impacts of the garment. The 
willingness of larger chain stores to partner with independent designers also points to a 
greater value being placed on the designed product. For example, discount retailer Target 
has partnered with independent designers Yeojin Bae, TL Wood and Gail Sorronda, and the 
youth retailer Sportsgirl has partnered with avant-garde label Romance Was Born (Pomazan 
2010, 268). While the design phase of the mass market garment’s life-cycle remains heavily 
constrained by time and cost, there are some hopeful signs that the scope for Australian 
designers to develop original ideas may be greater than it once was. 
 
Manufacturing 
Manufacturing is the next phase of the garment’s life-cycle. Design for sustainability 
explores questions such as: does the manufacturing of the product sustain or exploit the 
lives of workers? When the manufacturing is local, working conditions can be monitored 
more closely. Increasingly, there are calls for transparency in the fashion supply chain due to 
human rights abuses in fibre and textile production and in garment manufacturing. The role 
of the designer in this is difficult to gauge. In the price-driven mass market, a designer 
commonly works to target costing (Burns and Bryant 2007). The wholesale price of the 
garment is pre-set before the design process begins, and every design decision, from the use 
of contrast stitching, to the type of print or volume of fabric must sit at or below the target 
costing. When a company ensures the ethical treatment of workers, this profoundly impacts 
the pricepoint of the garment. Labour-intensive garments such as embroidered or panelled 
garments cannot be sold as cheaply, so design decisions are consequently constrained.  
 
As Australia’s manufacturing is now largely off-shore, it is harder for companies and 
government to assess the treatment of workers. Cue Design is one exception to the trend 
for moving production offshore, as 80 per cent of its garments are manufactured in 
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Australia (Kellock 2010, 252) While local manufacture is an advantage for Cue in terms of 
speed to market, it also means that workers rights are protected under Australian law. Non-
government organisation Ethical Clothing Australia (ECA) has developed a voluntary code for 
fair pay and labour conditions in the Australian TCF industry (Ethical Clothing Australia 
2010). Cue and Bardot are the two largest mass market retailers to have received 
accreditation by ECA. This is an important first step towards the creation of value in 
sustainable fashion, and it is hoped that customers will increasingly turn their attention to 
brands that display the ECA logo and other logos related to sustainability.  
 
Distribution 
Distribution is an area where sustainability is not at odds with the profit motive of the mass 
market, as it is in a company’s interest to reduce its freight costs. Transportation costs (both 
economic and environmental) will continue to be a challenge for the fashion industry to 
overcome. With fibre grown in one country, textiles developed in another, garments 
designed in a third and then manufactured somewhere else again, a garment may have 
criss-crossed the globe several times before it reaches the retail floor. Already, higher fuel 
prices mean the rising financial cost of freight is being felt by companies. For the Australian 
mass market, local manufacture is less and less a viable option due to the lack of 
manufacturing infrastructure (Kellock 2010, 250). For now, Fletcher describes designing 
‘light’ as one way to lessen the environmental impact of transportation (2008). Garments 
can be designed to weigh less and use less material. This can lead to environmental and cost 
savings in freight and fabric. Fletcher points out that innovations in weave such as 
honeycombing designs can give fabrics warmth and body without added weight (2008, 151).  
 
Retail 
From here, the garment is deposited on the retail floor. The retail experience is not 
commonly thought of as being a consideration of the design process. However, in design for 
sustainability, retail is an opportunity to engage with consumers in new ways, whether 
through co-design or through implementing product service systems (PSS). The advantage 
of PSS for sustainability is that the consumer’s need may be met by a service rather than a 
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product, thereby lessening the volume of product sold. Although not positioned as being a 
strategy for sustainability, Australian fashion industry analyst Hanrahan predicts PSS to be a 
major part of fashion retailing into the future (2010). The challenge for designers is to 
envisage the mix of products and services and explore how to develop heightened levels of 
engagement with the user. Examples given by Hanrahan include in-store garment alteration 
/ tailoring services, already installed by London’s Suitsupply, or styling advice and new-
season workshops (2010). PSS is an opportunity for Australian mass market labels to 
produce less product (and by extension, lessen their environmental impact) as well as to 
encourage consumers to develop deeper relationships with their clothing. For instance, 
repair and alteration services enable the garment to last longer, effectively slowing the life-
cycle.  
 
Garment Use 
The use phase of the fashion garment is generally under-considered in the design process, 
however this phase has the biggest environmental impact. As the UK Well Dressed report 
found, “purchasing a 250g cotton T-shirt implies purchasing 1,700g of fossil fuel, depositing 
450g of waste to landfill and emitting 4kg of CO2 into the atmosphere. These figures are 
largely driven by the energy required to launder and dry the T-shirt during its life cycle” 
(Allwood et al. 2006, 43). While customer comfort, aesthetics and practicality are 
considered, when designing for sustainability there are further considerations. How the 
garment is laundered, if it is easily repairable, how it will/can be disposed of are all critical 
questions that need to be addressed within the design process. So far, the response to this 
in Australia has mostly been at a retail level rather than a design level. For example, Target 
Australia has introduced signs at the checkout encouraging customers to wash on cold 
cycles and to line-dry their clothing. However, there are also some interventions being made 
in the design of the product. Australian workwear label King Gee has utilised nano-
technology at a fibre level to repel odour, enabling the garment to be less intensively 
laundered (Stead 2010). While these nano-technologies may have environmental 
ramifications later in the garment life-cycle (e.g. in disposal to landfill or in recycling), their 
use demonstrates a way in which companies can design for the use phase of the life-cycle.  
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A more fundamental concern at the heart of the use phase is the speed at which the 
garment is consumed and disposed of. In Australia, a large volume of clothing purchased 
may never be worn. The Wasteful Consumption report found that an estimated AUD1.56 
billion per annum is spent on clothing, accessories and personal products which are never 
worn or worn only once (Hamilton ,Denniss and Baker 2005). However, brands depend on 
excessive, speedy consumption by the user to keep selling product and to keep making 
profit, so it is hardly in their interest to slow the use phase. On the contrary, they may prefer 
to hasten it. A design process to slow consumption seems to be counter-intuitive in the 
context of the mass market. It may be that the ‘service as a product’ trend may be one way 
to improve this, as customers can be encouraged to stay loyal to a brand through 
purchasing services rather than more product.  
 
Disposal, reuse and cradle-to-cradle alternatives 
The end-of-life of a product needs further consideration within the fashion design process. 
In the UK, over 30 kg of textile products per person go to landfill each year, much of it able 
to be recycled or reused (Allwood et al. 2006). However, in the design process, designers 
can consider the disposal phase of the life-cycle by designing garments which can be later 
disassembled or recycled. Companies can collect garments at the end of their life to 
responsibly dispose of them. For clothes to enter the second hand market, clothes need to 
be designed to have the capacity to last longer, with higher quality fabrication and 
construction. This is a profound challenge for the mass market; as it is driven by low cost 
and fast speed, the quality of the product invariably suffers.  
 
In a lengthened life, the garment may be sold and on-sold several times in the second hand 
market, or its materials may be recycled or downcycled into lower quality products. This 
journey may eventually end in a grave of landfill or incineration, yet reuse and recycling 
remain a more sustainable option than the continual use of virgin materials for more new 
products. In these second or third lives a garment may be resold many times; thus, its useful 
life is extended. In Australia, mid market retailer Country Road has developed a partnership 
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with the Red Cross charity organisation, encouraging consumers to recycle their old 
garments in order to divert textile waste from landfill. Customers are encouraged to return 
their unwanted Country Road garments to in-store collection bins. The customer is 
rewarded with a $10 voucher to spend on more Country Road product (Bryant ,Kellock and 
Zimmerman 2010). While Country Road is acknowledging the environmental impact of the 
disposal phase of the garment life-cycle, the responsibility for this phase is still placed with 
the consumer, and is unlikely to have much impact on the ways in which the product is 
designed.  
 
In contrast, the avant-garde Australian label MATERIALBYPRODUCT has used a design-led 
approach to manage the disposal phase of the life-cycle. They have deconstructed their own 
unsold stock from previous seasons to create the new season’s designs (English and 
Pomazan 2010). This practice of upcycling has grown in popularity in recent years, with a 
number of designer and niche fashion labels using this technique, for example Junky Styling 
and TRAIDremade in the UK (Clark 2008). It requires a different approach to design, as the 
designer has to work with the existing shapes and patterns of the source garment. This 
system has received much attention in writing on sustainable fashion (Hethorn and 
Ulasewicz 2008; Fletcher 2008; Black 2008), yet as the designs are frequently ‘one-offs’, it 
seems problematic for adoption in the mass market. However, in 2010, Australian youth 
label Sportsgirl introduced a niche collection which utilised some second hand fabrics 
(Bryant ,Kellock and Zimmerman 2010). US brand American Apparel sells selected vintage 
clothing alongside its new stock. There may be further scope for mass market designers to 
develop ways in which to reclaim and reuse old stock in new designs. Interestingly, if the 
practice of the mass market reusing and recycling garments is to become more common, 
this will also require design changes earlier in the garment lifecycle: designers will need to 
ensure their products can stand up to additional lives as a ‘vintage’ item or as a resource for 
upcycling. This would require a far bigger shift in the disposable, accelerated trend cycles of 
the mass market. For now, it is a small but hopeful step that mass market designers are 
considering the reuse and recycling phase of the life-cycle. 
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From bypassing the grave via recycling, reusing or upcycling, a final phase of the garment 
life-cycle to be considered is the cradle to cradle (C2C) model of McDonough and Braungart 
(2002). Under this system, all products would be disassembled at the end of their life and 
their materials diverted back into a closed-loop biological or technical system. To produce 
clothing in this model, the textiles and trims of the garment would be reclaimed, either 
through the synthetic ‘technical nutrients’ being re-spun into fresh fibre, or by the natural 
‘biological nutrients’ being safely composted. While McDonough and Braungart’s ‘upcycling’ 
concept has been eagerly embraced by niche designers, the cradle-to-cradle model has 
proved harder to implement. There have been some small steps towards biodegradeable 
textiles and garments, though the problems in developing them are legion: what thread to 
stitch them in, how to dye them, how to encourage the customer to compost the garment 
after use.  
 
Outdoors company Patagonia has had some success in closed-loop recycling of synthetic 
textiles. Their Common Threads program, developed with Teijin textiles, recycles polyester 
polar fleece jackets, re-polymerising the cloth to extrude new fibre at near virgin quality. 
Both closed-loops, biological and technical, rely on consumers to either compost them 
correctly or to return the garment for processing (Patagonia 2010; Loker 2008). To 
implement C2C, there needs to be meticulous sourcing and selection of all elements of the 
garment, often imposing tight limits on what form the design can take. Currently, the cost in 
energy to disassemble a garment, reprocess it to fibre and then into a textile may be higher 
than the energy used to produce virgin polyester. Fibre to fibre recycling is not currently in 
use in the Australian mass market, though overseas H & M recently began using recyclable 
polyester chiffon (Chua 2010). However, C2C thinking in itself can influence change in the 
mass market, if consumers and designers alike recognised that their garments are resources 
to be valued. From here, a diverse range of end-of-life options could be explored to 
minimise the impacts of the garments. 
 
Conclusion 
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In conclusion, to work towards a fairer, more environmentally responsible fashion industry, 
the impacts of the fashion garment can be assessed at every stage of its life-cycle. For 
example, a designer may assess whether the fibre was produced ethically, or assess the 
environmental impact of the dyes and fabric finishes used. To consider later impacts of the 
life-cycle, a designer may explore how the garment can be more effectively disassembled / 
recycled or disposed of. The mass market Australian fashion industry faces considerable 
barriers to implementing life-cycle thinking in the design process. These chiefly include the 
speed of production and consumption and the need to keep costs low. There have been 
some innovations in considering the life-cycle of the garment for sustainability, yet there 
remain opportunities that companies and designers in the mass market can begin to 
explore.  While the life-cycle approach to design does not solve the intractable problems of 
speed in the mass market, it may go some way in helping to mitigate the more harmful and 
polluting elements of the industry.  
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